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NOTICE:  When  govenment  or  other  drawings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  lAatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  amy  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  wanner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 
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AN  IMPROVED  MEDIUM  FOR  PYOCYANIN  PRODUCTION  BY  PSEUDOMONAS  AERUGINOSA 


The  production  of  pyocyanin  by  a  bacterium 
from  clinical  material  is  considered  diagnostic 
for  Pseudomonas  aeruginosa;  however,  some 
isolates  of  this  organism  do  not  exhibit  pig¬ 
ment  formation.  It  has  even  been  reported 
that  nonpigmenting  strains  are  the  more  typi¬ 
cal  (1).  Identification  of  such  apyocyanogenic 
strains  is  time-consuming  and  perhaps  some¬ 
what  uncertain;  it  has  been  maintained  that 
positive  identification  depends  largely  upon  a 
history  of  pyocyanin  formation  (2).  The 
purpose  of  this  paper  is  to  describe  an  improved 
culture  medium  for  rapid  identification  of 
]’.  aeruginosa  from  clinical  material  by  pyo¬ 
cyanin  production. 

EXI’EIIIMENTAL 

Unle.ss  otherwise  specified,  all  inctibations 
were  at  35"  C.  for  24  hours.  Agar  (2  percent) 
slants  containing  1  jiercent  of  ca.sein  hydroly¬ 
sate  or  one  of  21  ijejitones  were  inoculated  in 
trii)licate  from  24-hour  nutrient  agar  cultures 
of  10  stock  strains  of  P.  aeruginosa.  Neo- 
pei)tone  was  clearly  the  be.st  peptone  for 
pigment  production;  all  10  strains  showed 
pigment  on  this  medium.  To  determine  opti¬ 
mum  neopeptone  level,  concentrations  of  0.5, 
I.O,  2.0,  and  3.0  percent  were  .solidified  with 
2  percent  agar  and  used  as  slants.  Sabouraud’s 
maltose  agar,  re|)ortedly  the  best  commercially 
available  medium  for  pyocyanin  stimulation 
(4,  5,  (j),  was  used  for  comparative  purposes. 
'I’wo  percent  neopeptone  proved  to  be  optimal 
and  was,  in  fact,  superior  to  the  Sabouraud 
medium  with  the  majority  of  19  P.  aeruginosa 
slock  strains  tested. 
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Only  a  few  strains  of  P.  aeruginosa  pro¬ 
duced  traces  of  pyocyanin  on  plates  of  0.4  per¬ 
cent  neopeptone  agar,  although  good  growth 
was  uniformly  observed.  The  majority  of 
strains  produced  no  visible  pigment ;  therefore, 
this  concentration  was  used  with  the  impreg¬ 
nated  disc  technic  for  assay  of  substances  for 
enhancement  of  pyocyanin  production  and 
possible  use  as  additives  to  2  percent  neopep¬ 
tone  agar.  No  appreciable  stimulation  occurred 
with  0.1  molar  concentrations  of  23  amino 
acids,  nor  with  3  concentrations  of  salts  con¬ 
taining  potassium,  sulfur,  phosphorus,  mag¬ 
nesium,  and  iron,  de.spite  the  fact  tl:  t  these 
elements  have  been  reported  stimulatory  for 
pyocyanin  formation  in  synthetic  media  (7). 
When  17  carbohydrates  and  related  compounds 
were  tested  at  a  concenti-ation  of  40  percent  by 
the  disc  technic,  pyocyanin  production  was 
definitely  enhanced  by  sodium  citrate,  glycerin, 
mannitol,  fructose,  and  propylene  glycol. 
Sodium  citrate  at  optimal  concentration  (di.s- 
tancG  fi’om  the  disc)  was  always  sui)erior  to 
any  other  compound,  and  glycerin  was  second 
be.st.  To  determine  optimal  level  i>f  sodium 
citrate  as  an  additive  to  2  percent  neopeptone 
agar,  concentrations  of  0.5,  1 .0,  1 .5,  2.0,  3.0, 
and  4.0  percent  were  incorporated  into  slants 
of  the  neo))eptone  medium.  Tests  with  20  stock 
strains  of  P.  aeruginosa  showed  the  1  percent 
concentration  most  effective,  (llyccrin  testctl 
sini'ilarly  in  concentrations  of  1,  2,  3,  4,  and  5 
percent  showed  no  gradation  in  pyocyanin 
production.  The  effect  of  1  percent  glycerin 
added  to  agar  containing  2  percent  neopeptone 
and  1  percent  citi’ate  was  evaluated  iti  codfsi 
tubes  by  three  independent  ob,serv(!rs.  d’hcirc! 
was  no  observable  effect  in  24  hours,  but  after 
3  days  a  slight  but  definite  stimulation  of 
pyocyanin  was  noted  with  the  majority  of  the 
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TABLE  I 


Companson  of  media  for  pijocijanin  production  by  20  strains  of 
Pseudomonas  aeruginosa  in  15  hours  at  35°  C. 


Medium 

Nui 

0 

tnber  of  strt 

1  1  + 

lins  showing 

2  + 

'  0  to  4-|-  pij] 

3  + 

fluent 

4  + 

Nutrient  agar 

17 

■ 

1 

0 

0 

Gessard’s  medium 

8 

■ 

8 

»-* 

0 

Sabouraud’a  maltose  agar 

3 

3 

7 

5 

2 

Neopcptone  citrate 
jflyceral  aj?ar 

1 

1 

3 

2 

13 

20  strains  tested.  The  final  medium,  therefore, 
contained  2  percent  neopcptone,  1  percent  so¬ 
dium  citrate,  1  percent  glycerol,  and  2  percent 
agar.  The  pll  was  not  adjusted. 

Nutrient  agar,  Ges.sard's  medium  (3), 
Sahouraud’s  maltose  agar,  and  the  neopeptone 
citrate  glycerol  agjir  were  compared  as  to 
pyocyanin  production  with  20  stock  strains  of 
/’.  (t(‘n(guios(i.  The  neopei)tone  citrate  gly¬ 
cerol  agar  was  distinctly  superior  to  any  of  the 
other  media  for  pyocyanin  production  after 
15  hours  (table  1)  and  72  hours.  With  clinical 
material,  GO  i)rimary  isolates  suspected  of  being 

(tcniginosa  all  produced  pyocyanin  on  jieo- 
peptonc  citrate  glycerol,  while  2  failed  to  form 
the  pigment  on  Sabouraud’s  maltose  agar. 
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When  neopeptone  citrate  glycerol  agar  was 
used  in  plates  for  primary  isolation,  however, 
young  (24  hour)  isolated  colonies  usually  were 
devoid  of  pyocyanin;  similar  lack  of  pigmenta¬ 
tion  has  been  observed  with  all  other  media 
for  primary  isolation. 

SlIMMAKY 

For  rapid  identification  of  Psaiidonioiias 
acriininosa  by  means  of  ))yocyanin  production, 
a  medium  has  been  devised  containing  2  per¬ 
cent  neopcptone,  1  percent  sodium  citrate,  1 
percent  glycerol,  and  2  percent  agar.  With 
2(1  stock  strains  and  G(>  primary  clinical  isolates, 
this  medium  api)eared  suijerior  to  media  pi’c?- 
viously  employed. 
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